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variability and unreliability of stem–leaf arrangements in
elucidating phylogenetic placement in Oxalis.
doi:10.1016/j.sajb.2007.02.097
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Threats posed by invasive European annual grasses to
ecosystem function have received little attention with
protocols for prioritising these invasive species and likely
future dimensions of their spread urgently required. Here
we modelled their potential distributions and shifts in
distribution ranges in southern Africa under current and
future climate scenarios applying BIOMOD which inte-
grated a variety of parametric statistical and non-parametric
rule based models. These were applied to digitised point
distribution records of 29 invasive grass species to predict
their current and future distributions applying six environ-
mental variables relevant to their physiological function and
survival. Correspondence between modelled and recorded
distributions was excellent in 12 C3 species, good in 11 C3
species and fair in 4 C3 and 4 C4 species. Mean
temperature of the coldest month was the main environ-
mental constraint for C3 species, which concurred with
floristic analyses of large-scale patterns of grass distribu-
tions in South Africa and other countries. Mean annual
temperature, mean temperature of the warmest month and
mean annual precipitation were of comparatively equal
importance as environmental constraints for C4 species.
Modelled future distributions of the invasive grasses under
A2-High (4.5 °C increase) and B2-Mid (2.5 °C increase)
climate scenarios indicated range contractions in all C3
species, except Briza minor. These were accompanied by
shifts in species distribution ranges into higher altitudes,
those of greater than 20% in magnitude apparent only in
Avena sativa and Lagurus ovatus. All C4 species displayed
habitat loss of relatively similar magnitude with climate
warming and shifts in their distribution ranges into higher
elevations also. These findings infer that climate change
will hinder the spread of invasive European grasses in
southern Africa, though shifts in their distributions into
pristine areas at higher elevations could pose a threat to the
natural vegetation by altering fire regimes.
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Co-differentiation of pollinator and plant populations in a
long-tongued fly pollination system (Moegistorhynchus
longirostris: Nemestrinidae)
A. Pauw
Department of Botany and Zoology, Stellenbosch University,
Private Bag X1, Matieland 7602, South Africa
The co-divergence of pollinating insects and flowering
plants is thought to have been a key process driving the
diversification of insects and angiosperms, but there is
very little evidence for this process at the level of
populations. While many studies have demonstrated how
plant populations diverge through adaptation to different
pollinator species, data on the reciprocal adaptation of
pollinators to plants is lacking, leaving the diversity
evident in clades of specialized flower visiting animals
unexplained. Here we show that the geographical pattern
of variation in proboscis length in the long-tongued fly M.
longirostris matches the pattern of infraspecific variation in
the nectar tube lengths of its host plants, suggesting that
pollinator and plant are in the early stages of co-
differentiation. This evidence of population level co-
differentiation complements larger scale phylogenetic studies
which suggest that plants and their pollinators might be
radiating together.
doi:10.1016/j.sajb.2007.02.099
Pollination of southern African species of Plectranthus
(Lamiaceae) by flies with moderate proboscid lengths
(Acroceridae, Tabanidae and Nemestrinidae)
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Recent work on the pollination of southern African
species of the genus Plectranthus revealed specialised lines
of pollination of straight, long-tubed species by long-
proboscid nemestrinid flies (proboscides up to 30 mm
long), and sigmoid-tubed species by long-proboscid bees
and nemestrinid flies with moderate proboscid lengths (up
to 10 mm long). The remaining species of Plectranthus
consist of a group with shorter, straight tubes that are
pollinated by more generalist bees and flies, with proboscid
lengths that generally vary according to the tube length of
each species. The flies are of particular interest, since three
families, the Acroceridae, Tabanidae and Nemestrinidae, are
involved. These flies have proboscid lengths that match
those of pollinating bees in certain cases, and there is some
overlap with flies associated with long-tubed and sigmoid
lines of floral specialisation. This paper aims to explain
some of the patterns observed in proboscis length in this
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group of flies with moderate proboscis lengths and their
association with Plectranthus.
doi:10.1016/j.sajb.2007.02.100
The origins of humic-coloured waters of the South Western
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Darkly coloured rivers and lakes are a common feature of
the landscape in the Cape Floristic Region (CFR) of South
Africa. The colouration of the water varies within the region,
but is generally considerably darker than in areas outside the
CFR. We addressed the question of why the CFR, in particular,
has dark coloured waters. We analysed the chemical
constituents of rivers in the region, the quantities of humic
compounds in leaf leachates of CFR vegetation and other
vegetation types and the effects of nutrients on the capacity of
CFR soil micro-organisms to degrade humic compounds. The
concentrations of total organic carbon, humic compounds, Fe
and pH were all positively correlated with water colouration.
The concentration of Fe was positively correlated with the
concentration of humic compounds (r2 =0.3173, p<0.05).
This may indicate that Fe was bound to humic compounds.
Leaves of CFR vegetation produced significantly greater
concentrations of humic acid in leachates than in leaves from
other vegetation types. However, the concentration of humic
compounds leached from CFR leaves were only 1.4 fold
greater than those from other vegetation types. The release of
humic compounds from CFR soils on average increased by
113 mg L−1 when incubated with 0.2 mM K2HPO4, probably
because P displaced humic acid from the soil. In contrast,
0.5 mM NH4NO3 lowered the humic acid concentrations,
possibly indicating N facilitated microbial breakdown of
humic carbon. We conclude that, although the large amount of
humic compound in the leachates of CFR vegetation
contributes to the dark colouration of the river waters, the
oligotrophic nature of the soils restricts humic decomposition.
The humic compounds likely complex with metals, particu-
larly Fe, causing the loss of Fe from the soils.
doi:10.1016/j.sajb.2007.02.101
The Vegetation of South Africa, Lesotho and Swaziland.
Wall Map, Book and CD. How was that done? Behind the
scenes of the VEGMAP
L.W. Powrie
Kirstenbosch Research Center, South African National Biodi-
versity Institute, Private Bag X7, Claremont 7735, South Africa
Some of the technical tricks that were used are
presented for the GIS work, for data extraction from
PRECIS, ACKDAT, climate, and other sources to create
the tables, text and figures in the VEGMAP book. Various
tools from the computer toolbox were used, including
ArcView, ArcGIS, MSAccess, MSWord, Excel, Visual
Basic, Avenue, SQL and other applications in concert
with each other. The talk is aimed at you. Whether you be
GIS professional or GIS ignorant, technically minded,
technologist or technophobe. Hopefully everyone will go
away feeling that they learned something of value. Some
of you will learn a little about how things were done. But
more importantly, it is hoped that each of you will go
away aware that many things were done — some novel or
new innovations. That means that they are possible to do
and thus your own team can accomplish many things
perhaps not previously considered. I demonstrate how the
Biomes and Bioregions maps were dissolved from the
Vegetation map; the creation of some of the images —
map strips; GIS layers; biomes collage; climate diagrams;
highlighting small vegetation patches on a national map;
altitude profiles; decision tree; overlaying maps such as
‘old and new’; species lists from raw to polished, and
candidates for species lists; mail merge tricks. Hopefully
your horizons will be broadened as were the horizons of
the members of the VEGMAP team as they invented new
ways to combine and use data and techniques to produce
the VEGMAP wall map, book and CD. Enjoy this peek
behind the scenes of this exciting set of products.
doi:10.1016/j.sajb.2007.02.102
Acclimation of the maize transcriptome to CO2
enrichment
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Atmospheric change presents multiple challenges for the
sustainable management of agricultural ecosystems. We
have examined the physiological and genetic responses of
C4 plants to rising atmospheric CO2. Maize plants benefit
from growth with CO2 enrichment. Moreover, photosynth-
esis is regulated differently on the adaxial and abaxial sides
of the leaf in response to increasing CO2. While one side
of the maize leaf shows classic C4 type response to
changes in CO2 availability, the other displays responses
that are indicative of C3 photosynthesis. The leaf
transcriptome was compared in young and senescent
maize leaves from plants grown to maturity either in air
(350 ppm) or with CO2 enrichment (700 ppm) to identify
novel proteinases and proteinase inhibitors that control
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